 Part 1: Walkthrough of low-temperature CO 2 removal process from natural gas with high CO 2 content (D. Berstad)  Introduction  Process flow diagram  Boundary conditions  Part 2: Key performance parameters (S. Roussanaly)  Energy Key Performance Indices (KPI)  Preliminary volume and weight estimates  Low-temperature CO 2 removal from natural gas usually requires regenerative circulation of heavier hydrocarbons in distillation columns  CO 2 freezing point depression allowing low-temperature operation (< -80°C)  Breaking azeotropes to get higher product purity (for instance for ethane/CO 2 fractionation)  From CCS experience, low-temperature CO 2 separation/capture processes benefit from high initial CO 2 concentration  Research need: estimate energy consumption, size and weight for Ryan/Holmes-type of CO 2 removal process for natural gas and benchmarking with baseline technologies 4
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Additive recirculation and recovery cycles
Pre-cooling and depressurisation Circulating heavier hydrocarbons/additives (C5) are recovered in dedicated separators.
Additive make-up stream equals 1-2% of the total C5 circulated in the system.
Circulating heavier hydrocarbons/additives (C5) are recovered in dedicated separators.
Additive make-up stream equals 1-2% of the total C5 circulated in the system.  CO 2 removal to a concentration of 50 ppm for LNG feed seems obtainable, as is 2.5% for pipeline specification  Three distillation columns have been assumed for LNG case, two columns sufficient for pipeline specification  Circulation of heavier hydrocarbons/inhibitors is required for freezing point depression. Further verification of freezeout temperature is needed  Specific power consumption estimated to about 0.5 MJ/kg CO 2 (LNG spec.)  Further separation of CO 2 /HHC will have benefits:
Unit
 Increased CO 2 concentration  Recovery of valuable sales products  Eliminate need for inhibitor make-up
